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Research Experience

Dr. Wilczak’s main area of research is the turbulent atmospheric boundary layer, and includes
observational, modeling, and theoretical approaches. In particular, he has extensive expertise
in the application remote sensing instrumentation for boundary layer investigations, including
the development of novel techniques for extracting new geophysical information from remote
sensing signals. Instrumentation-related research includes the development of techniques for
estimating boundary layer depths using radar wind profiler observations, the calculation of
turbulence dissipation rates from wind profiler data, and wind profiling radar quality control to
identify and remove contamination from intermittent interference sources. Dr. Wilczak has
applied these and other techniques in studies of boundary layer mesoscale variability, especially
of flows in complex terrain, as well as studies of severe weather including tornadic storms. He
also has specific expertise in turbulence pressure measurements, and of theoretical models
aiding in their interpretation. His boundary layer studies have also included the development of
improved methods for measuring surface heat and momentum fluxes, as well as investigations
of air sea-interaction.

A particular application area of Dr. Wilczak’s research is advancing our knowledge of boundary
layer processes affecting wind and solar energy. Because of the weather dependence of these
two energy sources, he has significantly contributed to the development of a renewable energy
research program within NOAA. Specific tasks include being the NOAA Technical Manager for
the 2012 DOE/NOAA Wind Forecast Improvement Project (WFIP), which assessed the impact



of assimilating new atmospheric observations, including large numbers of tall tower and turbine
nacelle anemometer measurements provided by wind plant operators, on humerical weather
prediction models used for wind energy forecasting. More recently, he lead the observational
component of the 2016 DOE/NOAA/Vaisala Second Wind Forecast Improvement Project
(WFIP2), which deployed networks of wind profiling radars, sodars, lidars, and microwave
radiometers to study meteorological processes affecting wind energy generation in the complex
terrain region of the Pacific Northwest. He then contributed to the use of these observations to
increase the skill of wind speed forecasts through improvement of physical parameterization
schemes in the operational NOAA HRRR and RAP forecast models. He has also worked on
projects to examine the role of meteorology in national grid design in a high-penetration
renewable energy scenario, and on offshore wind.

Dr. Wilczak’s research also includes investigations of the impact of meteorology on air quality,
analysis of meteorological and air quality data from large field campaigns, evaluation of
numerical air quality prediction models, and post-processing of air quality model forecasts. This
includes analysis of observations from a network of over 20 wind profiling radars collected
during the Central California Ozone Study (CCOS) carried out in 2000. He contributed to both
the 2004 New England Air Quality Study and the 2006 Texas Air Quality Study, in which
networks of up to a dozen wind profiling radars were deployed in both. He led research to
analyze wind profiler radar data in these studies, focusing on mesoscale transport effects on air
quality. He planned the wind profiler field deployment for the 2010 CalNex air quality field
program, and has collaborated on research combining Bayesian statistics, model simulations,
and wind profiler observations to determine sources of methane in California. Recently, he has
developed post-processing techniques for surface ozone and fine particulate matter, and
transitioned these to NOAA'’s operational air quality prediction models, significantly improving
health-risk forecasts made available to the public.
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